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•  Primary	  mirror:	  64m	  shaped	  
proﬁle,	  with	  ac7ve	  surface	  
•  Secondary	  mirror:	  7.9m	  
concave-­‐shaped	  proﬁle	  
•  Three	  foci	  and	  up	  to	  six	  focal	  
posi7ons:	  
–  	  Primary:	  0.3-­‐20GHz,	  
parabolic	  conﬁgura7on	  
–  	  Gregorian:	  7.5-­‐116GHz,	  
mechanical	  turret,	  up	  to	  8	  
receivers	  
–  BWG	  (2+2):	  	  1.0-­‐32GHz,	  
rota7ng	  mirror	  (M3)	  
22/11/17	  
Receivers
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P/L	   0.305-­‐0.410	  
1.3-­‐1.6	  







C-­‐high	   5.7-­‐7.7	   BWG	   1	   0.60	   29	   48	   commissioned	  







C-­‐low	   4.2-­‐5.6	   Gregorian	   1	   (0.62-­‐	  
0.70)	  
(30-­‐35)	   (48)	   construc7on	  
S	   3-­‐4.5	   Primary	   7	   (0.75)	   (30)	   (40)	   construc7on	  
Q	   33-­‐50	   Gregorian	   19	   (0.45-­‐	  
0.56)	  
(45-­‐120)	   (100-­‐	  
215)	  
construc7on	  
X/KA	   8.2-­‐8.6	  
31.8-­‐32.3	  





W(IRAM)	   84-­‐116	   Gregorian	   1	   (0.34)	   (115)	   (340)	   refurbishment	  
Backends
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Backend	   Features	   Bandwidth	  
(MHz)	  
bins	   integraQon	  
TotalPower	   Con7nuum	  
Fast	  switching	  of	  calibra7on	  diode	  
300	  to	  2000	   1	  to	  1000	  ms	  
XARCOS	   Full	  Stokes	  spectometer	  
Mul7ple	  observed	  bands	  at	  high	  and	  diﬀerent	  
resolu7ons	  
Mul7beam	  
125	  to	  250	   2048	   10	  s	  
SARADARA	   Full	  Stokes	  spectrometer	  
Large	  bandwidth	  
High	  frequency	  and	  7me	  resolu7on	  
500-­‐2300	   1024,	  
16384	  
10	  ms	  
DFB3	   Full	  stokes	  correlator	  
Large	  bandwidth	  





ROACH1	   Pulsar	  (LEAP)	  
Pulsar	  search	  and	  folding	  
512	  
VLBI	   DBBC	  2	  with	  2	  Core2Boards	  +	  Fila10G	  
Mark5C	  
(Early) 
 Science with SRT
First	   7-­‐22	   GHz	   images	   of	   large	  
Supernova	  Remnants	  (Egron	  et	  al.,	  
2017,	  Loru	  et	  al.,	  2017)	  
Single-­‐dish	   and	   I-­‐VLBI	   monitoring	   of	   Galac7c	  
binaries	  (Egron	  et	  al.,	  2017)	  
Relic	   radio	   emission	   from	   galaxy	  
clusters	  (Loi	  et	  al.,	  2017)	  
Qu ick	   response	   fo r	   fo l low-­‐up	  
observa7ons	  of	  Galac7c	  transients	  (e.g.	  
Egron	  et	  al.,	  2016)	  
Wide-­‐band	   spectral	   -­‐polarimetric	  
observa7ons	  of	  galaxy	  clusters	  (Murgia	  
et	  al.,	  2016)	  
Intra-­‐cluster	   magne7c	   ﬁeld	  
power	   spectra	   (Govoni	   et	   al.,	  
2017)	  
EVN	   observa7ons	   of	   methanol	  






Large	  European	  Array	  for	  Pulsars	  
European	  Pulsar	  Timing	  Array	  
Active Surface System
IV	  workshop	  sull'astronomia	  millimetrica	  
in	  Italia	  -­‐	  Bologna	   7	  22/11/17	  
New infrastructure
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Other developments
IV	  workshop	  sull'astronomia	  millimetrica	  
in	  Italia	  -­‐	  Bologna	   9	  
•  SARDARA	  (Roach2-­‐based	  
backend)	  
–  Support	  for	  7-­‐full-­‐polarimetric	  
feeds	  
–  Increase	  ﬂexibility	  
–  Zoom	  modes	  
•  IF	  distributor	  
–  Up	  to	  16,	  6	  GHz	  IFs	  
–  Up	  to	  12	  backends	  
–  Selectable	  aienuators	  
•  Metallic	  cover	  of	  the	  
Gregorian	  and	  blowers	  
22/11/17	  
Schedule
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First	  call,	  back	  to	  full	  
opera7ons	  
An	  extensive	  Scien7ﬁc	  Valida7on	  report	  is	  available:	  
"The	  Sardinia	  Radio	  Telescope:	  from	  a	  technological	  project	  to	  a	  radio	  observatory",	  Prandoni	  et	  al.	  
2017,	  arXiv:1703.09673:	  
-­‐  Overview	  of	  the	  main	  science	  drivers	  for	  the	  SRT.	  
-­‐  Observa7ons	  demonstra7ng	  the	  SRT	  scien7ﬁc	  capabili7es	  (Galac7c	  and	  extragalac7c	  imaging,	  
spectropolarimetry,	  pulsar	  modes,...	  ).	  	  
Science with SRT
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For	  example...	  
SRT	  con7nuum	  Image	  of	  W3	  at	  7.24	  GHz	  and	  
inset	  spectrum	  with	  6.7	  GHz	  methanol	  maser	  
emission	  W3(OH)	  	  
Receivers	  for	  radio	  astronomy:	  current	  status	  and	  future	  developments	  at	  the	  




Scientific prospects for high-frequency 
30-100 GHz observations with SRT…
Radiostronomy
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•  Mapping	  GalacQc	  ﬁlaments	  by	  means	  of	  SiO,	  CH3OH	  and	  high	  
density	  tracer	  observa7ons.	  
•  Survey	  of	  Complex	  Organic	  Molecules	  in	  high-­‐mass	  star-­‐forming	  
regions.	  Cm-­‐wavelength	  studies	  of	  these	  molecules	  are	  favorable	  
with	  respect	  to	  (sub)millimeter	  observaQons	  which	  are	  severely	  
aﬀected	  by	  line	  blending.	  
•  GalacQc	  maser	  surveys	  and	  study	  of	  methanol	  megamasers	  in	  
starbursts	  and	  AGN.	  For	  example,	  class	  I	  methanol	  masers	  at	  36	  
and	  44	  GHz	  in	  star-­‐forming	  regions	  can	  be	  observed	  to	  inves7gate	  
their	  distribu7on,	  morphology	  and	  the	  kinema7cs	  of	  maser	  
emission.	  	  
•  The	  Sunyaev-­‐Zeldovich	  eﬀect	  in	  galaxy	  clusters	  can	  be	  detected	  
and	  used	  to	  inves7gate	  the	  proper7es	  of	  cluster	  galaxies	  and	  the	  
intra	  cluster	  medium,	  as	  well	  as	  the	  cosmological	  parameters	  	  
Scientific prospects for high-frequency 
30-100 GHz observations with SRT… 
High energy astrophisics
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•  Looking	  for	  electron	  energy	  distribuQon	  cut-­‐oﬀ/breaks	  in	  the	  synchrotron	  spectra	  
of	  many	  classes	  of	  bright	  Galac7c	  sources	  (e.g.	  SNRs,	  PWNe,	  Compact	  binaries),	  
typically	  expected	  at	  cm	  wavelengths	  or	  less,	  to	  be	  linked	  with	  mm	  observa7ons.	  
•  Through	  mul7-­‐feed	  Q-­‐band	  OTF	  mapping	  and/or	  cross-­‐scan	  it	  might	  be	  possible	  to	  
determine	  which	  is	  the	  maximum	  energy	  of	  parQcle	  accelerated	  in	  relaQvisQc	  
shocks	  like	  those	  provided	  by	  a	  SNR	  interac7ng	  with	  molecular/atomic	  clouds,	  
from	  a	  PWN	  interac7ng	  with	  the	  interstellar	  medium	  or	  from	  a	  microquasar	  jet.	  	  
•  A	  beier	  characteriza7on	  (synchrotron	  spectral	  indexes	  and	  breaks)	  of	  spaQally-­‐
resolved	  radio	  spectra	  is	  necessary	  to	  constrain	  the	  high-­‐energy	  spectra	  in	  the	  
frame	  of	  IC/Bremsstrahlung	  leptonic	  models	  in	  gamma-­‐rays/TeV	  (and	  eventually	  
probe	  them	  versus	  hadronic	  models),	  serving	  a	  wide	  part	  the	  high-­‐energy	  
scienQﬁc	  community.	  	  
•  Physics	  of	  supermassive	  black	  holes	  and	  	  relaQvisQc	  jets.	  The	  high	  spa7al	  
resolu7on	  achievable	  in	  the	  Q	  band	  permits	  to	  observe	  the	  most	  compact	  parts	  of	  
the	  jet,	  residing	  in	  the	  proximity	  of	  the	  γ-­‐ray	  emilng	  regions	  and	  typically	  self-­‐
absorbed	  at	  lower	  frequencies.	  
22/11/17	  
Scientific prospects for high-frequency 
30-100 GHz observations with SRT… 
Solar physics and space weather 
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•  Solar	  Physics-­‐Space	  Weather	  applicaQons	  involving	  
single-­‐dish	  observa7on	  of	  the	  Solar	  Chromosphere	  are	  
a	  new	  challenging	  ﬁeld	  suitable	  as	  scien7ﬁc/
technological	  case	  for	  the	  SRT	  in	  next	  years.	  
•  Quick	  mapping	  of	  the	  solar	  disk	  through	  a	  very	  dense	  
Q-­‐band	  mulQ-­‐feed	  conﬁguraQon	  is	  crucial	  to	  avoid	  
long	  exposures	  of	  the	  solar	  disk,	  which	  would	  be	  
biased	  by	  solar	  rota7on.	  
•  CombinaQon	  of	  cm	  and	  mm	  informaQon	  could	  
provide	  a	  fundamental	  tool	  for	  solar	  radio	  astronomy	  
(e.g.	  precise	  mapping	  of	  the	  brightness	  temperature	  of	  	  
solar	  chromosphere	  and	  sun	  spots)	  
22/11/17	  
Site characterization
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Site characterization
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Atmosphere Monitoring-Forecasting 
system (AMS)
Atmosphere Forecasting & Monitoring 
examples
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Antenna performance: gain curve
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Main reflector metrology:  
before AS refurbishment
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Photogrammetry	  at	  6	  angular	  eleva7ons	  (2012,	  Sigma	  e3D)à	  look-­‐up	  table	  of	  the	  surface	  
deforma7ons	  	  	  	  
15	  deg	   30	  deg	   45	  deg	  
60	  deg	   75	  deg	   90	  deg	  
Microwave holography
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Apex	  balcony	  
Unweighted rms: 0.36 mm  
February 2017 (before AS refurbishment)  October 2017 (after AS refurbishment)  
Unweighted rms: 0.39 mm  
Sub-reflector metrology
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Laser	  Tracker	  measurement	  for	  reﬁning	  the	  sub-­‐reﬂector	  LUT	  
4	  targets	  on	  Gregorian	  
room	  top	  
Laser	  Tracker	  AT	  
402	  	  
1	  target	  for	  each	  
quadrupod	  leg	  
LAN	  Remote-­‐controlled	  	  
	  
18	  target	  reﬂectors	  
6	  mm	  dia	  
P0,P1,…,P17	  	  
10	  targets	  on	  
subreﬂector	  
April	  2016	  	  	  
Metrology: error budget of the surfaces
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   Phase	  1	   Phase	  2	   Phase	  3	  
Error	  source	   RMS	  surface	  error	  [mm]	  
Main	  reﬂector	  panels	  manufacturing	   0,07	   0,07	   0,07	  
Main	  reﬂector	  alignment	  (Photogr	  ,	  Hologr	  ,	  Hologr	  )	   0,39	   0,2	   0,145	  
Main	  reﬂector	  back-­‐Up	  structure	   0,04	   0,04	   0,04	  
Ac7ve	  Surface	  System	   0,02	   0,02	   0,02	  
Secondary	  reﬂector	  panels	  manufacturing	   0,05	   0,05	   0,05	  
Secondary	  reﬂector	  	  alignment	   0,06	   0,06	   0,06	  
Secondary	  reﬂector	  back-­‐up	  structure	  	   0,02	   0,02	   0,02	  
	  	   	   	   	  
Total	  RMS	  Surface	  error	   0,407	   0,231	   0,186	  
Max	  observable	  frequency	  (3	  dB	  gain	  loss)	  [GHz]	   49	   81	   101	  
A	  main	  reﬂector	  Look-­‐up	  Table	  is	  needed	  to	  ensure	  the	  same	  main	  reﬂector	  alignment	  in	  
the	  eleva7on	  range	  	  
Antenna performance: pointing accuracy
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Receiver	   Freq	  [GHz]	  
Beam	  size	  
[arcsec]	  
PoinQng	  model	  residuals	  
[arcsec]	  
σaz	   σel	  
L-­‐band	   1.7	   667	   7	   7	  
C-­‐band	   7.35	   155	   10.8	   7.2	  
K-­‐band	   23	   48	   3.9	   3.2	  
Q-­‐band	  
(under	  construc7on)	   45	   27	   2	   2	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Inclinometer	  #2	  	  







Two	  inclinometers	  to	  monitor	  alidada	  and	  track	  (1	  already	  installed	  but	  s7ll	  oﬀ-­‐line)	  	  	  
Alidade/quadrupod metrology
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Thermal	  probes	  to	  monitor	  the	  temperature	  gradients:	  	  
•  16	  probes	  on	  the	  alidade	  	  
•  8	  probes	  on	  the	  quadrupod	  
Probes	  installa7on	  to	  be	  done	  
Sub-reflector metrology
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Laser	  diodes	  	  
T h a n k  y o u  f o r  t h e  
a t t e n t i o n 
